Massive haemoptysis caused by congenital absence of a segment of inferior vena cava venous return through the ascending lumbar veins. The bronchial and intercostal arteries were normal on a thoracic aortogram. Echocardiography was normal. Computed tomography of the abdomen and chest showed no evidence of thrombosis in the inferior vena cava. The patient was followed up for 18 months and had no more episodes of haemoptysis.
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Discussion
Although anomalies of the inferior vena cava are commonly discovered during imaging for other diseases,'-3 it seems that the anomaly in this patient directly contributed to the pathogenesis of the haemoptysis.
The bronchial venous system communicates freely with the pulmonary veins and alveolar capillaries on one side, and with the azygos vein on the other." A direct communication between the systemic venous circulation and the pulmonary circulation is therefore present. This makes the bronchial veins vulnerable to pressure changes in either the systemic venous or pulmonary circulations. These bronchial venous channels are thin walled and non-distensible. 5 Physiologically about one third of the blood accumulated in the bronchial venous plexuses is thought to return to the azygos vein, while the remaining blood flow returns to the pulmonary veins. 7 Although we did not measure pressure in the azygos vein, we believe that the congenital interruption of the inferior vena cava caused azygos venous hypertension due to the massive increase in the azygos venous flow. As a result of this haemodynamic change the bronchial venous drainage to the azygos vein could become impaired and reversal of bronchial venous flow might occur. Engorgement of the bronchial veins would therefore take place, similar to oesophageal varices in portal hypertension. These engorged, thin walled, relatively non-distensible, submucosal bronchial veins may undergo rupture with manoeuvres associated with increased intrathoracic pressure and this could lead to haemoptysis.
On the basis of our experience with this case we suggest that an inferior vena cavogram should be considered as one of the investigations when dealing with massive or recurrent haemoptysis of unknown origin.
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Methods
Eight men aged 21-32 years were studied. All were in good health, were non-smokers, and gave no history of lower respiratory tract dis-ease or current rhinitis. Ethical committee approval was obtained for this study.
The subjects attended on two separate occasions separated by at least 48 hours. During each visit they inhaled a radiolabelled aerosol for 75 seconds. This was generated by a Cirrhus nebuliser (Intersurgical) which had been filled with 2 ml normal saline radiolabelled with approximately 40 MBq 99mTc-labelled diethylenetriamine pentaacetate (DTPA). A driving gas flow of 8 I/min was used. Relaxed tidal breathing was used to mimic the clinical setting and subjects inhaled from a facemask in a random order either through their nose, or through their mouth while using a nose clip. The subjects used their own allocated nebuliser and, apart from the route of inhalation, the conditions were the same for both visits. The nebuliser was housed in a lead case and aerosol generated during the expiratory phase or exhaled was collected on a filter to avoid environmental contamination. Immediately after administration of the 99mTc-labelled aerosol a gamma camera was used to record anterior and posterior images of the chest and stomach together with a lateral image of the head and neck. These images were displayed on a television screen and areas of interest were defined. Count rates were determined for the lungs, stomach, lower oesophagus, nose, and oropharynx. Each count rate was corrected for background counts and the geometric means of the corresponding anterior and posterior count rates were calculated. The outlines of the lungs were delineated during one visit by obtaining a posterior image of the lungs while the subject inhaled 81m-labelled krypton gas.
The dose deposited in the lungs was then expressed as a percentage of the total dose deposited in the body. Deposition within the lungs was subdivided into three regions; central, mid, and peripheral. From the krypton images the dimensions of each lung were considered in terms of a matrix 8 x 5 units wide.8 A block of six cells defined the central region of the lung, and this was surrounded by a mid lung region one cell wide. The remaining cells defined the peripheral region.
A Malvern 2600 laser particle sizer with the Fraunhofer diffraction model was used to obtain the mass median diameter of the aerosol generated by the nebuliser under these conditions.9 This diameter is such that 50% of the droplet mass within the aerosol is contained in smaller droplets and 50% in larger droplets.
Results
The quantity of aerosol deposited within the lungs as a percentage of the total dose deposited in the body is shown in the table. The mean improvement in lung deposition when breathing through the mouth was 37% (p < 0*01, Wilcoxon signed rank test). The mean deposition within the central, mid, and peripheral regions when expressed as a percentage of the total dose deposited in the lungs was 27%, 32%, and 41% after nasal breathing, and 28%, 32%, and 40% after inhalation through the mouth.
A mean mass median diameter of 44 ,um
Aerosol deposition within the lungs as a percentage of total deposition within the body Proportion of inhaled dose in lungs (%) Nasal Mouth  Subjects  breathing  breathing   1  53  82  2  39  78  3  28  59  4  30  78  5  38  86  6  36  79  7  37  70  8  45  70  Mean (SD) 38 (8 0) 75 (range 3-8-5 1 /um) was obtained for the nebulisers used in this study when a driving gas flow of 8 1/min was used.
Discussion
This study with a radiolabelled wet aerosol from a jet nebuliser shows that there is considerable intersubject variation in the ability of the upper airway to filter out droplets when inhaled by either the oral or nasal route even in fit healthy volunteers. Despite using a high driving gas flow, the proportion of the dose deposited in the upper airway was substantially greater for all subjects when inhaling through the nose than through the mouth. This is not entirely surprising since workers in the field of industrial hygiene, using monodispersed aerosols, have shown that nasal deposition increases with increasing inspiratory flow rates and increasing particle size. It has been estimated that at an inspiratory flow rate of 30 1/min, nasal trapping increases from 10% for particles of 1 pm diameter to more than 90% for 10 gm particles.'0 They have also shown that a mouthpiece can further reduce upper airways deposition by reducing deposition within the oral cavity.'0 For many drugs delivered via jet nebulisers such as antibiotics, steroids or, indeed, those used in bronchial challenges such as histamine, the clinical response is likely to correlate closely with the dose reaching the lungs. In these situations oral breathing, preferably via a mouthpiece, is to be recommended.
